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S
ocial determinants of health, such as neighborhood characteristics and residential segregation, are increasingly recognized as factors significantly influencing health outcomes and contributing to inequities in health. 1, 2 As health care systems are asked to address the social and environmental factors influencing their patients, a better understanding of the relationship between different social determinants of health and outcomes is necessary. In this issue of JGIM, Nelson et al. examine the association between neighborhood socioeconomic status (NSES) and all-cause mortality in a national sample of veterans. 3 Using Veteran Health Administration (VHA) data on individual veteran characteristics and US Census Bureau data on census tract characterized NSES, Nelson et al. found those in the lowest (poorest) decile were 10% more likely to die than those living in the highest (wealthiest) decile, after adjustment for socio-demographics, individual income, and comorbidities. 3 The authors should be commended for their analysis incorporating available spatial information and a national sample of veterans, addressing limitations of prior studies by using a population with racial/ethnic and income diversity and simultaneously adjusting for individual comorbidities and socioeconomic factors. 3 Results from Nelson et al.'s study provide further evidence for inclusion of social determinants of health in decisions influencing provision of high-quality health care, such as risk adjustment and resource allocation. Additionally, it serves as an example of the increasing role spatial data analysis is playing in health services research and in understanding the role of social determinants. A wide variety of spatial analysis models and analytic frameworks are available to provide information about community needs and barriers to care and to provide guidance to policy makers as they consider how to allocate resources in the most cost-effective manner. 4 Although Nelson et al. obtain global estimates of the association between NSES and mortality while accounting for within-county correlation, the spatial random effect is used chiefly as a mechanism to account for this association. A natural extension of this work, expanding further into the field of spatial analysis, would be to examine spatial patterns in mortality across the study region after establishing a global effect of NSES. In fact, it might be of particular interest to explore whether the effect of NSES on mortality itself varies across space, through the inclusion of spatially varying regression coefficients for NSES, allowing investigators to identify areas where NSES has the most profound impact on mortality. 5 We anticipate that spatial statistical methods will play an increasingly important role in the design and implementation of community-based efforts to improve access to care while reducing health costs. As seen in the paper by Nelson et al., the VA is well suited to conduct work using spatial analysis. As the largest managed care provider in the US, the VA has sufficient data to estimate subtle spatial effects with minimal bias. Moreover, given that the VA's research and policy efforts are closely aligned, findings can be quickly disseminated into practice. Additionally, the VA is in a position to directly inform community-based efforts to improve access to health care through resource allocation in VA hospitals and clinics, as well as through improved access to community providers via the Veterans Choice program. The ability to discern spatial patterns in health outcomes can facilitate design of effective interventions, inform outreach efforts, and ensure development of cost-efficient health services. 4 There are a number of future directions for spatial and spatiotemporal analysis. These advanced spatial techniques, while computationally intensive, can provide significant advantages in translating results into action within health care systems. Spatiotemporal models can be used to investigate changing trends in the uptake of health services, such as ER visits. 6, 7 Likewise, spatial quantile regression and Btwo-partm odels can provide insight into spatial patterns in health costs. 8, 9 These models can help distinguish subpopulations of individuals with unique patterns for utilization or expenditures for targeted interventions. Additionally, joint modeling of multiple health outcomes, for example, of utilization and illness, can provide insights into spatial connections not previously understood. 4 Finally, spatial point process models can be used to study the regional distribution of health services and inform future allocation of resources. 10 Understanding spatial and temporal trends will become increasingly important when planning community-based efforts, establishing new health centers, and targeting the needs of specific communities.
